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(54) DEVICE FOR MEASURING PLASMA IMPEDANCE 

(57)Abstract: 

PURPOSE: To measure the plasma impedance without detecting 
applied voltage and applied current of plasma. 
CONSTITUTION: An impedance converting circuit 2 is interposed 
between a high frequency power source 1 and a plasma load 4. High 
frequency current and high frequency voltage and a phase difference 
between the current and the voltage are detected at a measuring 
point set in the input side of the impedance converting circuit 2. Input 
impedance seen from the measuring point to the load side is 
computed on the basis of the current, voltage, and a phase 
difference. Load circuit side impedance seen from an output end of 
the impedance converting circuit 2 to the plasma load side through a 
coaxial cable is computed on the basis of a circuit constant and the 
input impedance. Plasma impedance can be computed on the basis of 
the load circuit side impedance and the circuit constant of the 
coaxial cable. 
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[0029] <<>t:—?>xmm®&2 2 : mmfZ'(> 

tT-^>^S^Is]iS(i > S4 IZ^U^t>(7)<!:|5)aiic. -f 
>^^^>X^-S^a-r^Ll <fc. gl i OoTga 

L2 <!:£fii*TU.5 <> 31 1 2 (DnTSn >7=>-y-c 

r * - * £ $y -r % m m b ^ t * $j 31 g&#ts 1 * €> n t i > 
?-oiae*sij»-r*c<t:icj:ij. -5-n-en©piga 

>*©IMtM*B«r -5 cfc 5 IC£ r> Tlx*. 
[0 0 3 0] COWTIt oI^3>5=>-y-C1 &tfC2 

[o 03 1 ] -f>e-^>^BKisii2*«rtr*e» 

£>tfe*t<i i v i i. nm \ <tmffvrofifflM0«t€ 
[oo3 2] ■oe—?>xm&®%<D%m%iiA. is,® 

<£=i>-r>-y-C2 C tic J: U. ffifliftttst i 

•5. 

[0 0 3 3] *^WlCfclNTIJ. -Otr-^>^g^|5i 

>*£A2K>t?-^>;*Z1 <fcLT*«>T. C*l£X 
li. ^>£-^>*8&®I§2©A7J^£SiJSjS<!;U 

*S5Sitt>nxi\-5«tiifi2 A^aibTt^-smsi i , 

IZ1 I = I VJ / |_j_ I 
;*^±IE-oe-y>*tf>t&*Hl<!:. Sff. ffiifto&ffi 

^-T>t-y>^zi roSgt»SrRJ_,!:U. 'J 7 

R 1 = I Z 1 I cos © 
XI = I Z 1 I sin © 

;*t\Ttig^tblI^-vpisucvp2d^njS!zi >-7=>-y-c 



[0034] #HfE-m$7i:. autjst-f >tr-y>* 
tr-y>:*zi <t^e>> -< 2 mm 

[0 0 3 5] ^USSercii. <>tf-^>^^|sllS2 
[0 0 3 6] -<> tr-y>^^g||5]ig 2 <D@iSS»li. 

^ i &^sg2<ooi^a>T : >-y-ciso ; C2 <738MB§* 

3. -S-CT-^^JSfftm. pj^ a >-?>-t*-C 1 &tfC2 
©»i§SeSSt5ttt, ojfgffilafl V R 1 StfVR 

^a>7->-y-<7?Ml!5M^SB8i«a«lcatSLTtN-5„ BIS 
UStfSVRI SJ/VR2 (^»M^5lC(i-S<DiI3!imS*En 
*DUT^U. oISS»tlSVR1 St^VR2 CDJSM^-i^ 

(laj^ft) lCffiJ55Ufc{SE«iaHi^Vp1Sc;Vp2^« 
<fcr>ICUTU-5„ C<DH«g^JTii. BlSaiSilVRI s 

t/vR2 (Ccby'T>e-^>^iafii5^goigi!5g|5(Dag 
w^ifcft^- v pise/ v P 2a> f> -< > e-y y^vm^-mt. 

[0 0 3 7] m3il<7)t6>Pt<i III. asote^ffl I V 
\j fii4iM0S^{jiS^aift^Vpi, Vp2ii7^-n^/ 

zrisfJU^ >/•{— $ (A/D3>A-^) 2 0(CA^I$ 

*<3>tfi- ; j'2 i icA^$nri\«. 

[0 0 3 8] 3>t;a-^ 2 1 (i@ 3 IC^ L/t7;Urf U 

[0 0 3 9] S3IC^U^7;U^UXAlC?*^Tf7ton 
[0 0 4 0] 5t-TS3it I WfcfcHI I i I iHJSVODie^ 

ffi I v I t^e>;^iC ( i ) ic^ijA^-i'>e-y>xz 

i coi6w<i i z i i ^sim-r-s,, 

- (1 ) 

?9>*ftZX±_tU. Z1 =R1 +jX1 

ri st/xi li^roiCT-^^ien-s. 

- (2) 

- (3) 

1 RZfiC2 ©ftfgffaiL, ^tSUICScflxTpT 



(5) 
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1^>T>VC] &tfC2 <D<<>£-?>A- j XC1& 
ILz J XC2 £;15jlf 3« gTg^g^Cj RL*C2 CD 

pTg3>y>p- CI &E/C2 flM>e-^>X- j XC1 

j xc2f^^n^n~ j xci = i (i x j o>ci) r 
tf- j xc2 = j (i x j 6oC2) (-ctfiiftgaa) 

3-oug)^ >e-y>x i xu&# j xL2tt-t-n-rti j 

XL1= j co L 1 RZf j XL2= j o> L2 ^^^>. 

R2 = R]_* (XXI) 2 /B 

X2 = {RJ_2 *XX1+ (X + XC1 

X = X1 - XL1 

B = R1_2 + (X + XJH) 2 

<D^££d [mh -f>e-^>XW*0»2<fc:75X-* 

Zp = 50*zp 

zp = {z2 - j tan (£ d ) } X 
z2 =Z2 /50 

*zi ott*M»*;n»r*asi. -<>e-y>^zi 
m®mu>£:-<?>xz2 taorrsaaticiyft 

[0 0 4 3] ±E^Xv-f>tf-^>XZp <t, A* 

-oe-y>xzi <t, Jt?5@KffliH>fc:-^>*z2 
<t *3> e zl - * cd y-f x zf U -< ^gcoii®± ica* £ 

[0 0 4 4] ±E©#*f >£-*>>\itm?ui. @kk 

i\x±i£-r>e-^>xzp , zi &tfz2 es^si* 

[0 0 4 5] ±I2CDHJ6«ijT(i, -f >e-^>x^^lHl 
^ft-SfccD-cti^u. ffJ*.tfH2ic*3i\T\ a-f;n_i 



[0041] %(cKiksaotiiA«i^&AfffiiiioE]»« 

»>t*fifH»fliK>e-^>XZ2*, Z2 =R2 +j 
X2 tfcOT, l£R2 &tfX2 **JEM*£U A*>f> 
t-^>^21 CDgfct#R1 U7^*>X#X1 
<t. gana»O«filcgK<0 U 7 <? * >X X CI . XC2 , X, 
UatfXL2<ktH»»£LT, R2 &tfX2 £#*>* 0 

[0 0 4 2] 



* XC1 * X} /B + XC2- XL2 



... ( 4 ) 

_ - (5) 

- (6) 

- (7) 

u-5£, y^x^-otf-yvxzp tt»oacizj:u* 

- (8) 

{ 1 - j z2 tan ( J3 d ) } (9) 

- (1 0) 

^lB]8lzfctNT, oJ^i3>-r>ttC2 its ^a>T r >it 
C2 <fca-OH_2 £<DBMHBOSMWfc>f 

tens uft&RTK-f >y^^*<£ffl-c^^t§ 

fCfi, pI^=i>^>-ttC2 &L^=3-<^UL2 cDil?iJiH]»£ 

[0 0 4 6] *0)tt<>e-^>^B*IBHIO«J«lCtt 
[0 0 4 7] fi^RWlCfc^T^XV-f >tT-y>X 

[0 0 4 8] 

iu±co^pic. *»wicj:ntf. y^x 
v-r >e-^>x*(j«y z^-fArffls-r^ct^ 

[0 0 4 9] y^X^-f >bf-^>x^;IiJS-r^Ctt:lC 



< 



(6) 
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[Hi ] **WO«jSE**f7ny^HT*-5. 
[0 3] *5BMO#^«*«3Br*3>bra.-*y7 h 

[£Hf<Dlfc^] 

2 



9 - BjjjjjH ' > fcf-^>X;BH^IS. 1 O- ft 
l^WimiE 2 ] 

[01 ] 





8 



1 0. 




f 



